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CLAIMS 



(57) [Claim(s)] 

[Claim l] The manufacture method of the optical element with a electrode holder characterized 
by fabricating the appearance of an annular electrode holder and an optical element, and 
unifying an optical element inside a electrode holder by heating the annular electrode-holder 
material prepared in the press-forming type, and the optical material prepared in the inside to 
each softening temperature, and carrying out press forming of each of the aforementioned 
electrode holder material and the aforementioned optical material with a press-forming type. 
[Claim 2] The manufacture method of the optical element with a electrode holder according to 
claim 1 characterized by forming the anchoring datum level of the direction of an optical axis of 
an optical element with a electrode holder, and the direction of a path in a electrode -holder 
appearance by press forming of the aforementioned electrode-holder material. [Claim 3] The 
manufacture method of an optical element with a electrode holder given in any of the claims 1 or 
2 characterized by performing simultaneously press forming of the aforementioned 
electrode -holder material, and press forming of a lens material they are. [Claim 4] The 
manufacture method of the optical element with a electrode holder any one publication to the 
claims 1-3 characterized by a softening temperature using the quality of the material near the 
softening temperature of an optical material as a electrode holder material. 

[Claim 5] The optical-element manufacturing installation with a electrode holder equipped with 
the press-forming type which has a electrode -holder configuration imprint side for carrying out 
press forming of the electrode -holder material, and making an annular electrode holder, and the 
optical-element configuration imprint side which carries out press forming of the optical 
material by the inside, and makes an optical element, and a heating means to heat the 
electrode -holder material and optical material in a press-forming type to each softening 
temperature. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of an optical element 
with a electrode holder and manufacturing installation which started optical elements, such as 
an objective lens used for example, for the magneto-optic-recording reproducing head, especially 
were equipped with the electrode holder for installation positioning. 
[0002] 



[Description of the Prior Art] On the occasion of the installation by the side of a main part, a high 
installation precision is required of the lens carried in the pickup head of CD (compact disc), the 
lens prepared into the semiconductor laser module used for optical communication. For example, 
the latter semiconductor laser module needs to adjust the laser light source unit which is not 
illustrated at the time of assembly, a lens, and the relative physical relationship of an optical 
fiber in the precision of 1 micrometer or less. 

[0003] In order to secure such a position precision, the metal electrode holder was formed in the 
periphery of a lens at one, and the precision demanded with this metal electrode holder has been 
acquired so that it may generally be indicated by the publication-number No. 167514 [ three to ] 
official report. Such a metal electrode holder is processed into a ring-like electrode holder with a 
predetermined precision by cutting, the glass material softened by heating inside the metal 
electrode holder of the shape of this ring is arranged, and the process fabricated with metal mold 
is taken. 

[0004] This manufacture method makes the precision side of a metal electrode holder in 
agreement with the datum level of metal mold, really fabricates a lens in this state to a metal 
electrode holder, and secures precision. If it explains concretely, as shown in drawing 7 , a lens 2 
will be fabricated inside the metal electrode holder 1. And especially as for the above-mentioned 
metal electrode holder 1, the size a from a center to an outer diameter is uniformly processed 
with high degree of accuracy over a perimeter by suppressing the deflection of a peripheral face 
low, and cutting needs to be mostly carried out to the perpendicular in a high precision [ focusing 
on end-face lc ]. Moreover, at the time of fabrication of a lens 2, when for example, the 
above-mentioned end-face lc was used as datum level, the size b from this end-face lc to the end 
face L of a lens 2 needed to be manufactured with high degree of accuracy. 

[0005] It was what needs cutting sufficient by the conventional manufacture method which was 
mentioned above in high degree of accuracy to consider as the alignment criteria of optical 
system at the cutting process of the metal electrode holder 1. However, when mass-produced in 
the precision of 1 micrometer by cutting, there was a fault that the manufacturing cost will 
become very high. Moreover, by the manufacture method which equips a form block with the 
metal electrode holder 1 which carried out cutting, and fabricates a lens 2 to this metal electrode 
holder 1, it was what wearing to the form block of the metal electrode holder 1 takes skill. That is, 
when positioning to the metal mold of the metal electrode holder 1 was not exact, it was that by 
which the lens 2 really fabricated in this metal electrode holder 1 is not fabricated by the exact 
position. 
[0006] 

[Problem(s) to be Solved by the Invention] The lens attached in a conventional optical-pickup 
head and a conventional semiconductor laser module has arranged the metal electrode holder by 
which cutting was carried out with high degree of accuracy in the criteria position of metal mold, 
carried out press forming of the glass material to this metal electrode holder, and has taken the 
method of manufacturing to one. However, by such manufacture method, the metal electrode 
holder needed to be manufactured by highly precise cutting which requires high cost. Moreover, 



positioning to the form block of a metal electrode holder also became the work which requires 

skill, and was the low thing of productivity. 

[0007] 

[Means for Solving the Problem] this invention is in the manufacture method of the optical 
element with a electrode holder characterized by fabricating the appearance of an annular 
electrode holder and an optical element, and unifying an optical element inside a electrode 
holder by heating the annular electrode-holder material prepared in the press-forming type, and 
the optical material prepared in the inside to each softening temperature, and carrying out press 
forming of each of the aforementioned electrode-holder material and the aforementioned optical 
material with a press-forming type. 

[0008] Moreover, it is in the manufacture method of the optical element with a electrode holder 
which forms the anchoring datum level of the direction of an optical axis of an optical element 
with a electrode holder, and the direction of a path in a electrode-holder appearance by press 
forming of the aforementioned electrode -holder material. [0009] Moreover, it is in the 
manufacture method of the optical element with a electrode holder which performs 
simultaneously press forming of the aforementioned electrode-holder material, and press 
forming of a lens material. [00 10] Furthermore, the softening temperature of a electrode-holder 
material is in the manufacture method of the optical element with a electrode holder which chose 
the quality of the material near the softening temperature of an optical material. 
[0011] Moreover, it is in the optical-element manufacturing installation with a electrode holder 
equipped with the press-forming type which has a electrode -holder configuration imprint side for 
carrying out press forming of the electrode -holder material, and making an annular electrode 
holder, and the optical-element configuration imprint side which carries out press forming of the 
optical material by the inside, and makes an optical element, and a heating means to heat the 
electrode-holder material and optical material in a press-forming type to each softening 
temperature. 
[0012] 

[Function] Since the imprint of the electrode-holder appearance configuration to a 
electrode-holder material, the imprint of the optical-element configuration to an optical material, 
and the unification with a electrode holder and an optical element are performed by carrying out 
press forming of each of a electrode -holder material and an optical material with a press-forming 
type according to this invention, it attaches in a electrode holder and datum level can be formed 
with with high precision and sufficient productivity, furthermore, the metal mold which 
fabricates a electrode holder and an optical element for press forming of a electrode holder to one 
- since it carries out inside, an optical element with a electrode holder can be manufactured, it 
becomes easy to make in agreement the physical relationship of a electrode holder and an optical 
element with high precision, without detaching and attaching a electrode holder from metal 
mold, and productivity can be raised [0013] Moreover, it becomes possible to assemble optical 
system with high precision by press forming of a electrode holder material using the anchoring 
datum level in attaching an optical element with a electrode holder in devices, such as a 



semiconductor laser module, since the anchoring datum level of the direction of an optical axis of 
an optical element with a electrode holder and the direction of a path is formed in a 
electrode-holder appearance. [0014] Moreover, a electrode -holder configuration and an 
optical-element configuration are directly imprinted from metal mold by fabricating an optical 
element to this electrode-holder inside at one, and since it is simultaneous press forming in each 
softening temperature, productivity is very high at the same time it fabricates a electrode holder 
by press working of sheet metal. Moreover, even if it does not prepare joint structure in a part 
especially for a mutual bond part, strong joint structure can be acquired. [0015] It becomes 
possible to perform fabrication of a electrode holder and an optical element simultaneously 
because a softening temperature chooses the electrode holder material near the softening 
temperature of a glass material. 

[0016] Moreover, press forming can be carried out within the same manufacturing installation, 
without detaching and attaching a electrode holder and an optical element from metal mold by 
having the press-forming type which has a electrode-holder configuration imprint side for 
carrying out press forming of the electrode -holder material, and making an annular electrode 
holder, and the optical-element configuration imprint side which carries out press forming of the 
optical material by the inside, and makes an optical element, and a heating means to heat the 
electrode-holder material and optical material in a press-forming type to each softening 
temperature. 
[0017] 

[Example] The 1st example of this invention is explained with reference to drawing 4 from 
drawing 1 . The manufacturing installation 3 as [ 2 ] a manufacturing installation of an optical 
element with a electrode holder (for example, a lens with the metal electrode holder l) is shown 
in drawing 1 . This manufacturing installation 3 is equipped with the 1st metal mold 4 and the 
2nd metal mold 5 which constitute female mold A. Moreover, it has the 3rd metal mold 6 and the 
4th metal mold 7 which constitute Punch B above these 1st metal mold 4 and the 2nd metal mold 
5. 

[0018] The 1st metal mold 4 of the above is mostly formed in the shape of a cylindrical shape, for 
example, it is hard [, such as stainless steel, ], and it is constituted by the metal with magnetism 
and the 1st imprint side 8 which fabricates a spherical- lens side or an aspheric lens side is 
formed in the upper-limit section. Moreover, the 1st metal mold 4 is driven up and down with the 
drive which a manufacturing installation 3 main-part side does not illustrate. 
[0019] Moreover, the 2nd metal mold 5 of the above is located in the periphery side of the 1st 
metal mold 4 of the above, and is formed in the said heart-like tube configuration. This 2nd 
metal mold 5 does not have magnetism, such as ceramics, and is formed of the hard quality of the 
material, and has become another object in the 1st metal mold 4 of the above. And this 2nd metal 
mold 5 has fixed to the manufacturing installation 3 main-part side which is not illustrated by 
the end face side, the [ for fabricating the metal electrode holder 1 in the upper-limit section of 
this 2nd metal mold at a bore side / the 2nd and ] - 3 imprint sides 9 and 10 are formed In 
respect of [ 9 ] this 2nd imprint, end-face lc which is a part of nominal contour of the metal 



electrode holder 1 is fabricated. Moreover, in respect of [ 10 ] the 3rd imprint, the peripheral face 
which is a part of nominal contour of the aforementioned metal electrode holder 1 is formed. 
Furthermore, this 3rd imprint side 10 is formed to serve also as the wall surface which forms the 
guide of vertical movement of a punch 7. 

[0020] On the other hand, it is constituted by the metal which the 3rd metal mold 6 of the 
aforementioned punch is mostly formed in the shape of a cylindrical shape, for example, has 
magnetism by hard [, such as stainless steel, ], and the 4th imprint side 11 which forms a 
sphericaMens side or an aspheric lens side is formed in the soffit section. And this 3rd metal 
mold 6 is driven up and down with the drive which a manufacturing installation 3 main-part 
side does not illustrate. 

[0021] Moreover, the 4th metal mold 7 of the above is located in the periphery side of the 3rd 
metal mold 6 of the above, and is formed in the said heart-like tube configuration. This 4th metal 
mold 7 does not have magnetism, such as ceramics, is formed of the hard quality of the material, 
and is combined with the 3rd metal mold 6 of the above, and one. The 5th imprint side 12 which 
counters the 2nd imprint side 9 of the 2nd metal mold 5 of the above is formed in the soffit of this 
4th metal mold 7. Furthermore, the guide side 13 which guides the part by the side of the upper 
limit of the aforementioned 3rd imprint side 10 is formed in the periphery side of the 5th imprint 
side 12. 

[0022] Furthermore, the heating means for press formation is established in the aforementioned 
manufacturing installation 3. This heating means is equipped with the coil 14 fastened around 
the outside of the 2nd metal mold 5 of the above, and the power supply section which supplies 
the current for IH to this coil 14 and which is not illustrated. 

[0023] Hereafter, the aforementioned manufacturing installation 3 is used and the process which 
manufactures the lens 2 with the metal electrode holder 1 is explained. First, as shown in 
drawing 2 , electrode -holder material lb of the metal electrode holder 1 is laid on the 2nd imprint 
side 9 of the 2nd metal mold 5. This electrode -holder material lb is the electrode holder material 
of the annulus ring configuration processed into a certain amount of dimensional accuracy by 
cutting or strip processing beforehand, and the quality of the material is the alloy which made 
the aluminum or magnesium the principal component. Moreover, glass material 2b is laid inside 
electrode-holder material lb which is this electrode -holder material. 

[0024] Next, current is supplied to the aforementioned coil 14 and electromagnetic- induction 
heating of electrode holder material lb, the 1st metal mold 4, and the 3rd metal mold 6 is carried 
out. At this time, the distance from the aforementioned coil 14 is set up shorter than the distance 
from the coil 14 of the 1st metal mold 4 of the above, and the 3rd metal mold 5 so that the 
aforementioned electrode-holder material lb may be heated to temperature higher than the 1st 
metal mold 4 and the 3rd metal mold 6. 

[0025] Thus, according to the distance and the quality of the material from a coil 14, 
electromagnetic-induction heating of the aforementioned electrode -holder material lb, and the 
1st metal mold 4 and the 3rd metal mold 6 is carried out by setting up each heating condition. By 
this heating, the temperature rise of the electrode-holder material lb is carried out to the 



softening temperature of the aluminium alloy which is the quality of the material, or a 
Magnesium alloy. At this time, each point of the 1st metal mold 4 of the above and the 3rd metal 
mold 6 is located in the distance which was located in the almost same distance from the 
aforementioned coil 14, and is separated from a coil 14 from the aforementioned electrode-holder 
material lb. 

[0026] When specifically heated by the softening temperature in case the aforementioned 
electrode-holder material lb carries out press formation, the 1st metal mold 4 of the above and 
the 3rd metal mold 6 are heated by about 50 degreeC low temperature rather than the softening 
temperature of the aforementioned electrode-holder material lb. 

[0027] And glass material 2b currently laid on the 1st metal mold 4 of the above is heated by the 
radiant heat from aforementioned electrode -holder material lb, and the heat transfer and the 
radiant heat from the radiant heat from the 3rd metal mold 6 of the above, and the 1st metal 
mold 4. The temperature of glass material 2b at the time of this heating is heated by about 30 
degreeC low predetermined temperature rather than the softening temperature of the 
aforementioned electrode-holder material lb. This heating temperature is a softening 
temperature of glass material 2b, for example, is the predetermined temperature between the 
point At (degreeC) surrendering [ glass ] and the glass softening temperature SP (degreeC). 
[0028] That is, the quality of the material of optimal electrode -holder material lb can be 
determined by choosing the optimal glass material 2b for the purpose of use, and setting up the 
optimal temperature for press forming within the temperature requirement between the point 
At (degreeC) of this glass material 2b surrendering [ glass ], and the glass softening temperature 
SP (degreeC). 

[0029] Here, the selection condition of the quality of the material of the aforementioned 
electrode-holder material lb for heating the aforementioned glass material 2b to the 
temperature between the point At (degreeC) surrendering [ glass ] and the glass softening 
temperature SP (degreeC) is explained, the aforementioned predetermined temperature between 
the point At (degreeC) of the aforementioned glass material 2b surrendering [ glass ], and the 
glass softening temperature SP (degreeC) ■■ about 30degreeC - optimal press working of sheet 
metal can be performed because high temperature chooses the metallic material which is mostly 
in agreement with the softening temperature which can be pressed, and its configuration That is, 
changing the thickness other than selection of the quality of the material can also adjust heating 
conditions. 

[0030] moreover, the 1st metal mold 4 of the above and the 3rd metal mold 6 - the softening 
temperature of the aforementioned electrode -holder material lb about SOdegreeC - the quality 
of the material and the configuration which are heated by low temperature are chosen, and it is 
constituted Here, the strength of the influence from the magnetic field which a configuration is a 
configuration for setting up the distance from the aforementioned coil 14, for example, a coil 14 
generates by changing each dimension of the 1st metal mold 4 and the 3rd metal mold 6 can be 
set up. 

[0031] Electrode-holder material lb and glass material 2b which were heated on the above 



conditions have reached each softening temperature, respectively. In this state, the 3rd metal 
mold 6 and the 4th metal mold 7 are moved by the drive which is not illustrated, as Arrow D 
shows to drawing 3 . As for the aforementioned electrode-holder material lb, a configuration is 
imprinted by the 2nd imprint side 9 of the 2nd metal mold 5, the 3rd imprint side 10, and the 5th 
imprint side 12 of the 4th metal mold 7 by this movement. The positioning datum level of the 
direction of an optical axis at the time of loading for example, to the semiconductor laser unit of 
the lens 2 with the metal electrode holder 1 is formed according to the aforementioned 2nd 
imprint side 9. Moreover, the positioning datum level of the direction of a path at the time of 
loading for example, to the semiconductor laser unit of the lens 2 with the metal electrode holder 
1 is formed according to the aforementioned 3rd imprint side 10. 

[0032] As for the aforementioned glass material 2b, the profile configuration of the lens 2 as an 
optical element is imprinted by the 1st imprint side 8 of the 1st metal mold 4, and the 4th 
imprint side 11 of the 3rd metal mold 6. Here, since press forming of the lens 2 is carried out 
simultaneously with the metal electrode holder 1, as for end-face lc as the aforementioned 
datum-level configuration and the axial center which were formed in the metal electrode holder 
1, each is fabricated with high degree of accuracy in accordance with the setting position and 
optical axis of the direction of an optical axis of a lens 2. 

[0033] Next, the 3rd metal mold 6 of the above and the 4th metal mold 7 go up with the drive 
which is not illustrated as shown to drawing 4 by Arrow U. In next, the 1st metal mold 4 of the 
above goes up, the lens 2 with the metal electrode holder 1 is lifted, and it secedes from metal 
mold in it. 

[0034] Since the precision which metal mold has by fabricating the metal electrode holder 1 and 
a lens 2 simultaneously can be correctly imprinted as explained above, when the metal electrode 
holder 1 is processed by cutting, the high degree of accuracy obtained at high cost can be 
obtained by the low cost. Since the metal electrode holder 1 which has end-face lc as a cheap and 
highly precise datum-level configuration by this can be offered, positioning with the high degree 
of accuracy of a lens 2 can be performed. 

[0035] Furthermore, since the guide side 13 of the 4th metal mold 7 of the above combined with 
the 3rd metal mold 6 of the above and one is considering the 3rd imprint side 10 which fabricates 
the appearance datum level of the metal electrode holder 1 as direct guidance, the physical 
relationship of the metal electrode holder 1 and the configuration of a lens 2 where reach 1st 
imprint side 8 and the 4th imprint side 11 is formed is reproduced with high degree of accuracy. 
[0036] And since electrode-holder material lb of the metal electrode holder 1 can use what was 
usually manufactured by cutting or strip processing of precision etc. in the above-mentioned 
manufacture method and end-face lc and the peripheral face which are the datum-level 
configuration of the metal electrode holder 1 can be simultaneously fabricated at the time of 
fabrication of a lens 2, though it is low cost, the highly precise lens 2 with the metal electrode 
holder 1 can be manufactured. 

[0037] Moreover, by simultaneous fabrication, a percent defective can be reduced and it can 
consider as cheapness and a product with high productive efficiency. 



[0038] Furthermore, a part for the mutual joint 22 is united by the pressure welding of a heating 
state, and the metal electrode holder 1 and lens 2 which were manufactured as mentioned above 
are firmly combined, as shown in drawing 6 . Even if this does not establish special joint 
structure, required sufficient bond strength can be obtained. In addition, even if the layer 
configuration for a bond part 22 is a part for the bond part 22 of a layer configuration with which 
organizations have geared in the structure which it was not limited to what is illustrated, for 
example, the amount of [ of the metal electrode holder 1 ] joint projected to the joint part side of a 
lens 2 by the same cross sectional view, and the saw configuration which the same organizations 
mutual at cross sectional view do not illustrate, it can acquire firm joint structure. 
[0039] In addition, although the optical element was a lens 2 in the 1st example of the above, 
when it is not limited only to this, for example, fabricates prism etc., it can manufacture by the 
same manufacture method. Moreover, in the aforementioned example, although the electrode 
holder 1 was metal, even if it is not limited to this, for example, manufactures a electrode holder 
1 by composite material or plastic material, an above-mentioned effect can be acquired. Moreover, 
although the quality of the material of a lens 2 was also a glass material, it may not be limited to 
this but plastics etc. is sufficient. 

[0040] Hereafter, the 2nd example of this invention is explained with reference to drawing 5 . 
The manufacturing installation 21 of the lens 2 with the metal electrode holder 1 as an optical 
element with a electrode holder shown all over drawing is explained. This manufacturing 
installation 21 is equipped with the 1st metal mold 4 and the 2nd metal mold 5 which constitute 
female mold A. Moreover, it has the 3rd metal mold 6 and the 4th metal mold 7 which constitute 
Punch B above these 1st metal mold 4 and the 2nd metal mold 5. 

[0041] It is constituted by the metal which the 1st metal mold 4 of the above was mostly formed 
in the shape of a cylindrical shape, for example, combines high degrees of hardness, such as 
stainless steel, and magnetism, and the 1st imprint side 8 which fabricates a lens side is formed 
in the upper-limit section. Moreover, the 1st metal mold 4 is driven up and down with the drive 
which a manufacturing installation 21 main-part side does not illustrate. 

[0042] Moreover, the 2nd metal mold 5 of the above is located in the periphery side of the 1st 
metal mold 4 of the above, and is formed in the said heart-like lead pipe configuration. This 2nd 
metal mold 5 does not have magnetism, such as ceramics, and is formed of the hard quality of the 
material, and has become another object in the 1st metal mold 4 of the above. And this 2nd metal 
mold 5 has fixed to the main part side of equipment which is not illustrated by the end face side, 
the [ for fabricating the metal electrode holder 1 in the upper-limit section of this 2nd metal mold 
5 at a bore side / the 2nd and ] - 3 imprint sides 9 and 10 are formed In respect of [ 9 ] this 2nd 
imprint, end-face lc which is a part of nominal contour of the metal electrode holder 1 is 
fabricated. Moreover, in respect of [ 10 ] the 3rd imprint, the peripheral face which is a part of 
nominal contour of the aforementioned metal electrode holder 1 is fabricated. Furthermore, this 
3rd imprint side 10 is formed to serve also as the wall surface which forms the guide of vertical 
movement of the 4th metal mold 7 of a punch. 

[0043] On the other hand, it is constituted by the metal which the 3rd metal mold 6 of the 



aforementioned punch is mostly formed in the shape of a cylindrical shape, for example, has 
magnetism by hard [, such as stainless steel, ], and the 4th imprint side 11 which fabricates a 
lens side is formed in the soffit section. And this 3rd metal mold 6 is driven up and down with the 
drive which the main part side of equipment does not illustrate. 

[0044] Moreover, the 4th metal mold 7 of the above is located in the periphery side of the 3rd 
metal mold 6 of the above, and is formed in the said heart-like tube configuration. This 4th metal 
mold 7 does not have magnetism, such as ceramics, and is formed of the hard quality of the 
material, and it is constituted so that it may move up and down with the drive which is not 
illustrated independently [ the 3rd metal mold 6 of the above ]. That is, the 3rd metal mold 6 and 
the 4th metal mold 7 are constituted so that it can slide mutually, and vertical-movement 
operation is separately carried out. The 5th imprint side 12 which counters the 2nd imprint side 
of the 2nd metal mold 5 of the above is formed in the soffit of the 4th metal mold 7 of the above. 
Furthermore, the guide side 13 which guides the part by the side of the upper limit of the 
aforementioned 3rd imprint side 10 is formed in the periphery side of the 5th imprint side 12. 
[0045] Furthermore, the heating means for press forming is established in the aforementioned 
manufacturing installation 21. This heating means is equipped with the coil 14 fastened around 
the outside of the 2nd metal mold 5 of the above, and the power supply section which supplies 
the current for IH to this coil 14 and which is not illustrated. 

[0046] Hereafter, the aforementioned manufacturing installation 21 is used and the process 
which manufactures the lens 2 with the metal electrode holder 1 is explained. First, as shown in 
drawing 5 , electrode -holder material lb of the metal electrode holder 1 is laid on the 2nd imprint 
side 9 of the 2nd metal mold 5. At this time, skill is not needed especially for installation of 
electrode-holder material lb. Since almost all precision is determined at a press process, 
positioning to the metal mold of electrode holder material lb stops that is, being the work which 
has importance so much in this manufacture method, although the precision of a finished 
product will be determined by this installation by the conventional manufacture method. This 
electrode-holder material lb is the thing of the annulus ring configuration processed by a certain 
amount of dimensional accuracy by cutting or strip processing beforehand, and the quality of the 
material is the alloy which made aluminum or magnesium the principal component. Moreover, 
glass material 2b is laid inside this electrode holder material lb. 

[0047] Next, current is supplied to the aforementioned coil 14 and electromagnetic-induction 
heating of electrode-holder material lb, the 1st metal mold 4, and the 3rd metal mold 6 is carried 
out. At this time, the distance from the aforementioned coil 14 is set up shorter than the distance 
from the coil 14 of the 1st metal mold 4 of the above, and the 3rd metal mold 5 so that the 
aforementioned electrode-holder material lb may be heated to temperature higher than the 1st 
metal mold 4 and the 3rd metal mold 6. 

[0048] the time of specifically being heated by the softening temperature in case the 
aforementioned electrode- holder material lb carries out press forming -- the 1st metal mold 4 of 
the above, and the 3rd metal mold 6 " the softening temperature of the aforementioned 
electrode-holder material lb - about 50degreeC - it is heated by low temperature 



[0049] And glass material 2b currently laid on the 1st metal mold 4 of the above is heated by 
radiant heat, and the radiant heat, the transfer heat from the 1st metal mold 4 and radiant heat 
from the 3rd metal mold 6 of the above from aforementioned electrode-holder material lb. the 
temperature of glass material 2b at the time of this heating ~ the softening temperature of the 
aforementioned electrode- holder material lb - about 30degreeC - it is heated by low 
temperature And this temperature is a softening temperature of glass material 2b, for example, 
is the temperature near the point At (degreeC) between the point At (degreeC) surrendering 
[ glass ] and the glass softening temperature SP (degreeC) surrendering [ glass ]. 
[0050] That is, the material of electrode-holder material lb with the optimal softening 
temperature for the aforementioned glass material 2b can be determined by choosing the optimal 
glass material 2b for the purpose of use, and setting up the optimal temperature for press 
forming within the temperature requirement between the point At (degreeC) of this glass 
material 2b surrendering [ glass ], and the glass softening temperature SP (degreeC). 
[0051] in order to heat the aforementioned glass material 2b to the predetermined temperature 
between the point At (degreeC) surrendering [ glass ] and the glass softening temperature SP 
(degreeC) the selection condition of the quality of the material of the aforementioned 
electrode -holder material lb the aforementioned predetermined temperature - about 
30degreeC - high temperature needs to be the metallic material of a softening temperature 
[0052] As for electrode-holder material lb and glass material 2b which were heated on the above 
conditions, each has reached each softening temperature. In this state, first, as shown all over 
drawing, it is moved by the drive which the 4th metal mold 7 does not illustrate. As for the 
aforementioned electrode holder material lb, a configuration is imprinted by the 2nd imprint 
side 9 of the 2nd metal mold 5, the 3rd imprint side 10, and the 5th imprint side 12 of the 4th 
metal mold 7 by this movement. The positioning datum level of the direction of an optical axis at 
the time of loading for example, to the semiconductor laser unit of the lens 2 with the metal 
electrode holder 1 is formed according to the aforementioned 2nd imprint side 9. Moreover, the 
positioning datum level of the direction of a path at the time of loading for example, to the 
semiconductor laser unit of the lens 2 with the metal electrode holder 1 is formed according to 
the aforementioned 3rd imprint side 10. 

[0053] Next, the aforementioned glass material 2b is that the 3rd metal mold 6 of the above is 
descending, and the profile configuration of the lens 2 as an optical element is imprinted by the 
1st imprint side 8 of the 1st metal mold 4, and the imprint side 11 of the 3rd metal mold 6. 
[0054] That is, a configuration with the complicated plane-of-composition portion 22 with the 
lens 2 of the metal electrode holder 1 is first generated by shifting and pressing time so that the 
aforementioned metal electrode holder 1 may be fabricated first and a lens 2 may be fabricated 
after that, and since the peripheral face of the lens 2 pressed later is deformed in accordance 
with the complicated configuration for the joint 22 which deformed, intensity combination is 
performed. 

[0055] Here, since it is joined at the same press process, without removing a lens 2 and the metal 
electrode holder 1 from metal mold, the optical axis of a lens 2 and end-face lc as the 



aforementioned datum-level configuration formed in the metal electrode holder 1 cross at right 
angles with high degree of accuracy, and the axial center of the metal electrode holder 1 is 
fabricated so that each may be in agreement with the optical axis of a lens 2 with high degree of 
accuracy. That is, since the metal electrode holder 1 is united with a lens 2 from metal mold to 
metal mold with a fixed state, without being removed after it is pressed, highly precise physical 
relationship is securable. 

[0056] Next, the 3rd metal mold 6 of the above and the 4th metal mold 7 go up with the drive 
which is not illustrated as shown to drawing 4 by Arrow U. In next, the 1st metal mold 4 of the 
above goes up, the lens 2 with the metal electrode holder 1 is lifted, and it secedes from metal 
mold in it. 

[0057] Since the precision which metal mold has by fabricating at the same press process can be 
correctly imprinted, without removing the metal electrode holder 1 and a lens 2 from metal mold 
from a press start to the completion of a press as explained above, as compared with the case 
where the metal electrode holder 1 is processed by cutting, it is cheap and high degree of 
accuracy can be obtained. Moreover, the inner skin of the metal electrode holder 1 and the 
peripheral face of a lens 2 can make a lens 2 hold firmly to the metal electrode holder 1, even if 
combination of a firm organization is obtained and it does not establish special engagement 
structure, since it is mutually joined in the state of softening. Moreover, as shown in drawing 5 , 
in pressing electrode-holder material lb, the 1st metal mold 4 is raised and the smooth thing to 
fabricate can also do inner skin of a electrode holder 1. 

[0058] In addition, although the 4th metal mold 7 descended, press forming of the metal 
electrode holder 1 was carried out first, the 3rd metal mold 6 descended after that and press 
forming of the lens 2 was carried out in the 2nd example mentioned above, this invention is not 
limited to this. For example, the highly precise and firm joint structure of the metal electrode 
holder 1 and a lens 2 can be similarly acquired by the 3rd metal mold's 6 descending, and 
carrying out press forming of the lens 2, and the 4th metal mold's 7 descending after that first, 
and carrying out press forming of the metal electrode holder 1. 

[0059] Moreover, in each aforementioned example, although, the heating method was 
electromagnetic-induction heating, it replaces with a coil 14 and the heater which is not 
illustrated is formed, and even when it heats using heat transfer in radiant heat or atmosphere, 
an equivalent effect can be acquired. 

[0060] Moreover, although the quality of the material of the metal electrode holder 1 was an alloy 
which makes aluminum or magnesium a principal component, it is not limited only to this. For 
example, a softening temperature can acquire the effect that the alloy which makes a principal 
component the copper near the softening temperature of a glass material is also equivalent. 
Moreover, the quality of the material of electrode holder material lb is not limited only to a 
metal. Furthermore, although the configuration of the aforementioned metal electrode holder 1 
was an annuluslike, an equivalent effect can be acquired if the optical element with a electrode 
holder 1 which holds an optical element, for example using the electrode holder of a C character 
configuration is manufactured by the aforementioned manufacture method. 



[0061] 

[Effect of the Invention] Since formation of a electrode-holder appearance configuration and an 
optical-element configuration and also the unification with a electrode holder and an optical 
element are performed by carrying out press forming of each of a electrode-holder material and 
an optical material with a press-forming type according to this invention as explained above, it 
can attach in a electrode holder and datum level can be formed with sufficient productivity with 
high precision. And it becomes easy for it to be highly precise and to make in agreement the 
installation criteria of a electrode holder and the optical criteria of an optical element, and it 
becomes possible [ raising the productivity of the optical element with a electrode holder 
equipped with anchoring datum level ]. Moreover, as compared with the conventional 
manufacture method, high productive efficiency can be obtained by carrying out simultaneous 
fabrication of a electrode-holder material and the optical material located in the inside at one. 
Furthermore, since a electrode holder is completed at the time of fabrication, even if the 
positioning accuracy in the case of equipping metal mold with a electrode-holder material is low, 
high degree of accuracy can be obtained at the time of completion. That is, ****** and a percent 
defective can be reduced for skill to wearing to metal mold, and productivity can be raised. 
Furthermore, the above-mentioned effect can be further heightened by choosing the 
electrode -holder material of a softening temperature near the softening temperature of an 
optical material. The optical element with a electrode holder which fabricated the optical 
element to the electrode holder at one can be manufactured by having the press-forming type 
which has a electrode holder configuration imprint side for carrying out press forming of the 
electrode-holder material, and making an annular electrode holder, and the optical-element 
configuration imprint side which carries out press forming of the optical material by the inside, 
and makes an optical element, and establishing further a heating means to heat the 
electrode-holder material and optical material in a press-forming type to each softening 
temperature. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the right cross section showing the important section of the manufacturing 
installation of the optical element with a electrode holder in the 1st example of this invention. 
[Drawing 2] It is the right cross section showing the state where the important section of the 
optical element with a electrode holder in the 1st example of this invention was equipped with 
the electrode-holder material and the glass material. 

[Drawing 31 The manufacturing installation in the 1st example of this invention is the right 

cross section showing the state where the lens with a electrode holder is fabricated. 

[Drawing 41 The manufacturing installation in the 1st example of this invention is the right 



cross section showing the state where fabrication of a lens with a electrode holder was ended. 
[Drawing 5] The manufacturing installation in the 2nd example of this invention is the right 
cross section showing the state where the electrode holder is fabricated. 

[Drawing 6] It is a right cross section explaining the structure of the lens with a electrode holder 
manufactured in the example of this invention. 

[Drawing 7] It is a right cross section explaining the structure of the conventional lens with a 
electrode holder. 
[Description of Notations] 

1 Metal Electrode Holder (Electrode Holder) 
lb Electrode-holder material 

2 Lens (Optical Element) 

2b Glass material (optical material) 
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